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COMPLETE SPBCIQFIOATION 
Improvenients- m Steermg Gears for Mechanically PropeUed 



Vehicles 



We, Reginaij>. Bishop, of H45 The Vale, 
Csoldeits Green, . iLoziidoa, (NFjWjII, and 
Robert Henry Johnston, of iFilo«witDn.. Priory, 
Hjarpendett, (Hertfordshire, both 3iibjebts of the 

5 Queen of Great Britaiia, do heareby declare .the 
inivention, for which we pray tthat a patent may 
be granted' to us, and the method' by which 
•it is -to be performed^ to be paaTticularly dc- 
scribtd m and by (the foHiowiiog stiaitement: — 

10 This invenition. xeLaites .to a, steering gear for 
mechanically propelled vehtdesi and is oon- 
cenued with a steering gear of .i^he fcind inoliid«- 
ing a rack-bar displaceablfe endwise within 
a guide tube disposed transversely of -the 

15 length of the veMde chassis, due ftp the rota- 
stion- of ai pinion which is secured on the steer- 
ing 5haft and meshes with the teeth of die 
racfc-bajr. 

•lo! such a steering gear the mitemi^ surface 

20 of .the guide tube has been jfbimed -with longi- 
tudinaMy extending channels or grooves equi- 
anguiarly spaced around the tasas of ii^e tiibe 
and arran^d so that two of the grooves or 
chanoek are disposed opposite the reqsective 

25 lateral edges of the toothed* portioa of the 
3Sick-bar. These grooves or chaniwls not only 
provide for ithe passage of lubidcanit betweoi 
■the rack-bar £md the guide it?ube but also 
afford a limi^ted amounit of transverse play to 

30 .the sack-bar in the meigiiboinrhood of die 
pinion so that die bar may be urged in^ the 
• direodon- of the latter m order to maintaHi 
the teeth, of the rack-bar mi close engagemenit 
widi those of the pinion. As previously pro- 

35 posed;, a spring-pressed SiHpper member has 
been located at the side of the rack-bar remote 
from the pinion and arranged to exent a rela- 
tively considerable pressure uponi the bar. The 
disadvantage of such an; arrangement is that 

40 the friction:, betweeru the slipper niemiber and 
the radc-bar is so high tha;t the steering gear . 
becomes unduly stiff. 

»It is .the objeot of the present invention- to 
provide an improived steering gear of the kind . 

45 referred to ini which this disadvantage shall 
be obviated'. 



lAiooording to -the inventiottt ta stieering gear 
of die kind referred' lo comprises ar freely 
rotatable roller which as urged' by spring means 
into contact with the rack-bar on the side 
thereof remote from the pinion. 

It is preferred, neverthele^, to pravide a 
spring-pressed slipper member of substan- 
tiaMy liie same character as thait previously 
pcopossd but to locate this at or near the 
end of the rack bar ranote from- the pinion. 
Since, owing wo its locationi, the slipper niem'- 
feer has merely to maiatam the bar in. dose 
engagement with the bearing surface provided- 
thereior, the pressiure to be exerted by the 
^pper member .upon* -the bar is relatively Mghl 
and no undue fricdoiL is engendered'. 

Because the spring-pressed roUcr according 
to this dnvention/ is freely loitatable, the rela- 
tively high pressure required to maintain die 
rack teeth in engagement with the teeth of the 
pinion^ despite road shocks or ithe like, may 
be satisfactorily applied without the sliding 
motion of the rack-bar being impeded in* any 
way. The periphery of the roHer is preferably 
grooved circumferentiailly so that it cam &t 
against die nadc-bar (across substianitiailly the 
whole of its vTiddi. One example of the 
way •ini which die inventiooj may be carried 
into effect will now be described 3ia> ^eater 
decai^. reference bding made to die accom- 
panying drawings in which ; — ' ' 

iFig. )1 is a section} loaken: on -the longitudiaaJ 
axis of the rad^-bar; 

IFig. 2 is a section taken on the line. 11—11 of 
iFttg. 1, and , . 

QFig. 3 is a section] taken on the line.lfil — I'll 
of Fig. (1. ^ • 

lA cyJMdrical rack-bar ^1^ having straight 
jiransversc teeth 2 cm thereon over a portion 
of its length nesu:. one end,, is sHdably arranged 
within a cylindrical guide tube 3- which is 
provided at one did with a- bearing, sleeve 4 
in* wMch the cylindrical portion of the bat 
1 is a close sliding fit. This sleeve 4 is 
formed with & radial screw-threaded- aperture 
5 in> which 4s engaged! a: hoMow screwed- plug 
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6 .oomfiaining a cup-like slipper member 7 
nonnaUy urged; towards the axis of fChe bar 1 
by means of a spring i8 contained partly 
-within .the slipper member .7 and partly within 
5 die hollow of the plug 6. . Under the action 
of its spring :8, this slipper member 7 con- 
stantly urges the rack-^baT d against the 
opposed surface of the bearing sleeve 4. A 
* pinion 9 is rotatably. mounted in a housing 
10 10 secured m the end of the 'guide tube 
3- remote from .the bearing sleeve 4 to mesh 
with the rack teeth 2. 

The internal diameter of the guide tube 
3 is slightly larger than the diameter of the 

15 untoothed portion of the rfck-bar 1 and the 
itube 3 is formed' with three longitudinally ex- 
tending channels 11 in- its inner surface dis- 
posed at 120° from each other around the axis 
of .the tube 3 and arranged- so that two of 

20 -them axe located opposite the respective ends 
of ths teeth 2 on th^ bar 1. As will be 
appreciated^ ithis rdaeving of the tube 3 per- 
mits the taoth^d portion 2 of the bar 1 to 
•move sMgbdy, .transversely of its axis, in the 

25 direction of die pinion. 9 in the housing 10. 
The latter surrounds tihe rack with adequate 
clearance and is f oimed with a radiiaiUy exitend-* 
fag tubular piojectLon 11 at the side opposite 
to the panaoa 9, Within, this tubular projec- 

30 tiouL 11 is Sflidably mounted! a cup-shaped 
element 12 formed on its inwardly directed 
face with a pair of spaced lugs 13 each 
foimed with an open-euded slot -14 adapted 
to receive rotatably one end of a short spindle 

35 on which is mounted sa roller 16 having 
a grooved periphery adapted to run on, the 
adjacenit surface of the rack-bar 1. 

rThe length of the spindle 15 is greater 
than the intemai diameter of the tubular pro- 

40 jeqtion >11 and is such that each end thereof 
will extent for a short ddsitance beyond the 
outer surface of the respective lug 13 when 
received vpithin the associated slot 14^ the 
element 12 and the lugs 13' bemg a relatively 

45 close fit within the tubular projection 11. The 
intemai wail of this projection 11 is formed 
with a- pair of grooves 17 of a depth just 
sufl5cient to accommodate the projecting ends 
of tthe spmdle 15. These grooves .117 are formed 

50 parallel to the 'axis of the tubular projection 
111 and extend for substantially die whole 
length thereof and are located one at each 
end of diat diameter of the projection' Irl 
which is normal to the directioru of .travel of 

55 !the rack-bar II. 

The diameter of the passage through the 
projection 11 is 'enlarged* towards the outer 
end thereof by ack amounit greater than tthe 
depth of bodi grooves 17 to form' a shoidder 



l>8j mto which die outer ends of the grooves 60 
li7 opeoj and which is threaded fco receive a 
closure 19 whichj when iu position^ effectively 
seals off the outer ends of die grooves -17. 

A relatively strong helical compression - 
spring 20 is disposed between the cup 12 and 65 
the closure 19 and constantly urges the roller 
16 into engagement with the radk-bar 1, with 
a force sufficient to maintain the rack teeth . 
2 in- engagement with the teeth on the pinion 
9. 'Shims (not shown) may be interposed be- 70 
tween the dosmre 19 and the shoulder 18 so 
that .the pressure exerted' by the spring 20 can 
be adjusted as desired. 

It will be appreciated that although the 
requisite relatively heavy pressure is exerted 75 
upon the 'rack-Hbar^ the latter is nor impeded- in 
its axial sliding motions because the pressure- 
applying roller is free to rotate. Since the 
slipper at the other end- of the rack-bar has 
now rally to exert a relatively light pressure 80 
upon the iaitter^ the frictional resistance pro- 
duced at that end of the bar is relat;ively small 
and within- permissible limits. The arrange- 
ment desxaribed has the further advantage that 
•the rack-ibar can yield resiliendy under the 85 
action of road shocks againsit the action of the 
^rings provided. 

It will be imderstood that die grooves .17 
m the tubular projection 1»1 accurately locate 
the ends of die spindle 15 and prevent the 90 
roller 1=6 being located: in any position other 
than die correct one, i.e, that in which die 
axis of arotation is normal to die direction 
of travel of die rack-bar 1. 

What we claim is : — 95 

^1. A steering gear of die kind referred to 
comprising a freely rotaifcaWe aroUer which is 
urged by spring mesuis into conitact with the 
rack-bar on the side diereof remote ficom the 
pioiDn. 100 

2. A steering gear acoording to claim 1 
wherein' the pinitonj engages with the rack-bar 
towards one end of the latter and a spring- 
pressed slipper member entgages with the 
rack-bar towards the other end' of the latter* 105 

3. A steering gear according to claim 1 or 
2 wherein the periphery of the roller is grooved 
circumferentiaUy so that it can- fit against the 
rack-bar across Substantially the whole of its 
width. 110 

4. A steering gear of the kind referred to 
constructed, arranged and adapted to operate 
substantially as herein described^ and as illus- 
trated in the accompanying drawings. 

For the Applicants, 
RAWDRTH, MOSS & COOIK, 
•Chartered' Patent Agents, 
75 Victoria Street, London, S.IV7.1. 



PRQVISiONAl. SPECIiFICAT'IOiN 

Improvements in Steering Gears for Mechanically Propelled 

Vehicles 



LIS -We 'Reginald Bishop, of 145 The Vale, Robert Henry Johnston, of Flowton Priory, 
Gold^s Green, London, N.W.ll, and Haipenden, Her.tfordshire, both Subjects of 
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die King of .Great Britain^ djc^-hereby declare 
fthis immdoii co. h& H^ci^}^ hk th^ *|c^owiQg 
statemak: — - ^ _ , .\ .v . , . 
(Tiis mvenitioitt relati^. to .ste^e^mg gears for 
5 mechaimcaily prop died vehicles and is con- 
cerned widi si;eeEing gears of -.the kind includ'^ 
ing sa rack-bar .displaceable endwise .'^'widiiDt a 
guide tube disposed itrartsvecsedy. of jChe lenigth 
of ibe vehicle chassis, due to the roicairion - of 

10 'a' pinion which is secured on the Sfteenng shaft 
and meshes with the teeth of the rack-bar. 

fXn such steering gears the initemtal surface 
of .the ginde tube has beea formed' with longi- 
ttudanailly extending channels or grooves equi- 

15 angularly spaced around* the laxis of the tube 
and anranged so ithat rtwo of the grooves or 
channels are disposed opposite the respective 
lateral edges of the toothed portion- of the 
rack-bar. These g»rooves or channels not only 

20 provide for the passage of lubrioaat between 
ithe rack-bar and the guide tube but also 
afford a liniiitedJ amount of trai^verse play .to 
die rack-bar in< the nei'ghboiDrhood- of the pindon 
so that idle bar may be urged- in^ rdie direction 

25 of the latter an order to maintaan. the teedi 
of the radfc^bar inr close engagement with those 
of the pimon. lAs previously proposed^ a 
spring-pressed slipper member has been 
!ooat«l set the side of the rajck-ibar remote 

30 from the pinion and arranged .to exert a rela- 
tively considerable pressiire upon the bar. The 
disadvanttia'ge of such an* arrangement is that 
the friction' between the sMpper member and 
ttbe rack-^bar ds so high diat the steerurg gear 

35 becomes unduly stiff- 
It is the object of the present invention 
to provide an improved steering gear of the 
kind referred' to in- which thas disadvantage 
shall be obviated. 

40 'Axxoxdang .to the iavenicion: the spring- 
pressed slipper member is replaced by a freely 
rotatable roller which is uiged •towards the 
rack-jhar by spring means, 
it is preferred, nevertheless^ to provide a 

45 spring-pressed slipper member of substantially 
the same ch'aracter as ilihat previously proposed 
but to locate this at or near the end of the 
rack-^bar remote from the pinion. Since, owing 
to its location^ :the slipper member has merely 

50 to maintain the bar in dose engagement with 
the bearing surface provided therefor, the pres- 
sure to be exerted by the slipper member upon 
die bar is rdaidvely light and no undue fric- 
tion* is engendered. 

55 (Because the ^ring-pressed roUer accord- 
ing tt) this invenitiont is freely roiCaitable, the 
relatively high pressure required to mjaintain 
the rad^ teedt in- engagement widi 'the teeth 
of the pinion, despite road shocks or the like, 

60 may be satisfactorily applied without the slid- 
ing motion of the rack-bar being impeded 
in any way. The periphery of the roUer is 
preferably grooved drcumferentiiaily so that 
it may fit •again'St the rack-bar across subsian- 

65 tially the whole of its widdi. 



3 

, .One example joff i^ .way ia'*^^ inveaT 
don.xnay be. carried iaito- effect will now .be 
described* in* greater .detail. . 

\A cylindiical'jiack-rbar, having straight trans- 
verse teeth cut 'lieteon: .over i-a* portion of its 70 
iength near one end, ds siidably arrtanged with?- 
m a cylindrical tube't-whibb" is provided' at one 
end with .a bearing ^ieeve^ in-^hich the cylin- 
drioai portion of .die bar is a close sliding (&t. 
Tins sleeve is formed with a radial screw- 75 
•threaded aperture in- which is" engaged a hoMow 
screwed plug containing a ctq5-like slipper 
onember normiaMy uiged towiards the axis of 
the bar by mean® of sj ^ling contained partly 
withini the slipper member and' pardy within 80 
the hoLlow of the plug.. lUndfer the action of 
ats ^ring, .this sH^er member constantly urges 
the rack-bar againso the opposed- surface of 
the bearing sleeve. A pinion is rotatably 
mounted' in* a housing secured on- the ^d of 85 
!che gmde tube remote from the bearing sleeve 
to mesh with the rack teedi. 

The anteni!al- diameter of the guide tube is 
sli^dy iaxger than the diamet^ of the un- 
«t!Ooith^ pwtion of the mack-fear and the tube 90 
is formed "v^th- tharee longitudanaMy extend^ 
ing channels m. its inner surface disposed at 
120* from each other around the axis of the 
tube and arraniged- so that two of them' are 
loC'Oted opposite the r^ective ends of the 95 
teeth on the bar. As wiH? be appreciated, this 
relieving of the tube permits the tootihed por- 
tion of the bar to move slightly, transverBely 
of its axis, in the direction of die pinion, in 
the housing. The latter surrounds the rack 100 
wi!th adequate clearance and is formed with a 
radiailly extending tubular projection at the 
side opposite -to the piriion.. Wathm this tubular 
projedtaon is slidably mounted a cup-shaped 
element formed on its upper face with a pair 105 
of spaced lugs each formed with an cpen- 
end-ed- slot adapted to receive uotatably one 
end of a short ^findle oa which is mounted 
a roller having a grooved periphery adapted 
to. run xm the adijacait surface of the rack- 110 
bar. Between the cup and a closure secured 
on; the end of the tubular projection* tbere is 
disposed a rdiatively strong hdioal compres- 
sion spring which constantly urges the roller 
into en'gagement with the rack-Jbar widi a force ' 115 
sufficient to maintairL tthe rack teeth in engage- 
ment with the teeth on .the pinion'. The end 
closure is secured to a flaiiige provided around * 
the tiAuiiar projecdon with die interpoisitioa of 
shims so that die pressure verted by the 120 
spring may be adjusted as desired. 

It wia be appreciated that although the 
requisite relatively heavy pressure is exerted 
upon the" rack-bar, the latter is not impeded 
in? its axial sliding motions because the pres- 125 
sure-applying roller is free to rotate. 5an.ce the 
slipper at the other ^d of the •rack-«bar has 
now. only to exeit a rellatively light pressure 
upon the latca:, the frictional resistJance pro- 
duced at that end of the bar is relatively 130 
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6m<alL' wd witbsn. pemissible Hlmits. The 
arrangement diescrib^i iha-s -the further advan- 
-cage dmt die rax^-ibar - may yield resiliently 
under die acdoii of joad. shocks agiamst die 
5 actioii' of the spidngs ipiovided. 



(For the AppKcanis, 
RAWaRTH, MOSS & COOIK, 
75 Vicicaiaa Street, London^ S.W.I, 
"Chartered- Patent Agents. 
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